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(57) Abstract: An aqueous dispersion containing a water-insoluble solid, characterized in that the solid is a>mposed of fine particles 
oaldwSTaresinhavingpolyJhe^ 

of the solid. This dispe-liVn can itnp«.ve the dispersion stability of various solid particles such as P'S^^^J ^^^^^^^^^^^ 
stably stored for a long period without sedimentation or other problem. Further, the aqueous dispersion also bnngs about excellent 
high-speed printing properties in addition to the above performances, when used in the ink for an ink-jet pnnter. 



wo 2004/096923 



PCT/JP2003/005508 



1 

m ^ 

xmPc^^Pc^f^^'^f^^Pc. wK^-i^s mwm^'Min m^v-i—) > -f^'^^^ 
m^mmm^mm^^xmm^mj^i-^ ^t^x^ mm^ 9-151342^ 



wo 2004/096923 



PCT/JP2003/005508 



2 

7!)^h^(Dm. mm<Dm.mmfiimdmM(omf:^m mm^Q- 1 5 1 3 4 2-^>2: 
^m&^^mi^i 0 om*§Pt-*fbi 5-1, 0 0 om&^xh^:it^mmt-r 



wo 2004/096923 PCT/JP2003/005508 

3 

^^b< (^5-7 OKOHmg/g. J;«90*b<aio~ 

6 5KOHmg/g. #(3:0* b< 1 0~ 5 0 KOHmg/ g (Dm«tr^«o ^ 
WS5KOHmg/g*«-efeSd^ ^^(t7 0KOHmg/gtr@:ie^. iB^ 

r6]t;ife5o 7K^45^m#^^<^m^^<^^W^ ^*U<}*2~9 5KOHmg 

T^5^y/^m*/■^-^l-"C^^^ ^c^^f^> Ti5^y/V^P«^^K T^y/VM:^^ 
/V, TiJ^y/V^-fyt/t^tf'^K T:J^y/^i?n--7'Pfc!'/K T ^ ]) Jl-^n-:/f-^^. 
T^V/^mt-y^/V^ y/^m2-:t^/V-^'^V/K T^y/vm;*-:5'^>'K 

r^y/v-^yi^y^K T^J^y/^m-fe^/K r^^ y/v^;=^xTy/K r^J^y/v-^^ 
^^/K T^y/i-^^^'^>'^''.e^*'^^i5'y/v^^:?^-r/i^^ p<^?i5^y/vm^^/K 

y/v^n-y^/K ^iJ'iJ^y/^^^y-^^/K ^ y /V^ t -:^^/K 

^^>7y;w^2-^^/i--^=^^>/K ^^^y/i-^^^^^K p^iJ^iJ^y/v^^'^y 
/K p<^^y/vmbyxi/>'K p<^?^y/wm-fe^/K pt^^j^y/i-^^v^Ty^K 



PCT/JP2003/005508 

WO 2004/096923 

4 

y ^ ^ y /v^^ ^/i^> ^ ^ ^ y 7vm-^5=-/K ^ ^ y /vm^ ^^^^ 
abvm. ^^T^y/v^. ^ntvvT^y/vm. ^y^-i^vvT^y/wi^. ^ 

^^^y.V®^2-^/V*^m-^^K y^.VT^y/VT^^K^/V^^^^^^ 

{*T^y/V^2-bKn^v^-^^/W ^^^y/V^2-l.Kn^e^:-^/K 

y ;vm^^ ^i.^a ^ ^ ^ y ^^^^ K'^^ "^'^^"^ ^"^^'^^ ^^(T^tK^S^^ 

0* b < 1 0 ~ 5 0 m»%^^ffl. J: 9 U < 2 0 ~ 4 0 fi»o/o^^ffl^ 
.c^/K T^y/V^T^^y::^ntVK ^ ^ y /V^T ^ ^^^y/^^^T^^ 

y/vmT^^/vT^^y-^^/K T^y/vmp^^/v.T^;/::^ni:VK T^y^i^^-^^ 



wo 2004/096923 PCT/JP2003/005508 

5 

:r.^;v^ p<^^y;Pm^^/VT^yynf/K pi ^ ^{^ y /V^^^^'i'T ? ^ ^^>'K 
^ ^ >^ y /w^rc5-/VT ^ y tVl-^^e ^(75^ 2 5: y ^-^^^ / -^-^ T iJ^ y 
/W^i^^ ^/VT ^ / :i^^/K T ^ y /V^i^^^/l^T 5: / :3i^/K T y 
^/VT ^ / T'n tVK T ^ y /W^i^^i^^/V/T ^ / ^''ci tT/V. 7« ^ iJ' y /^Mi^^ ^ 

/vT5:y3^^/K 7( y /v^i^^^/i^T 5: y 7« ^ y 
fj: H(Dm4mr^y m^m^^ y^-^i t^^m^ \ 

So rti^fp^b-C«. e:*:tftBI^±^ rpE-2 0 0J . rpE-3 5 0J. TA 
E-20 0J. rAE-3 5 0j. rAP-400j> TAP-SSOJ, TA 
P-8 0 0J. r? OPEP-3 5 OBJ . f 1 0 P E P - 5 5 0 B J . TaE 
PJ , rs 0 POEP-8 0 OBJ . rs OAOEP-8 0 OBJ . rpLEj . 
FALEJ . rpSEj . TASEJ . FPNEJ . TaNEJ . FPNPJ . 
TANPJ > rpNEP-600J. rpME-200Js rpME-400J. 
rPME-lOOOJ. rAME-4 0 0J . rpp-500j. rpp-80 
Oj . rpp-lOOOJ ; iff;H-^b^±^ ""AMP-l OGJ . rAMP-2 
OGJ ^ TAMP-eOGj . rAM-9 0GJ ; ^^BK^^'fb^Xll^i:^ rif><. 
=i-b# 3 5 5HPj . rtf7.3-h#3 1 OJ . rt*;?^=i«-h#3 1 OHPJ . 
rt';^=3-h#3 10HGJ . rtr;^=i-b#3 1 2J . rtf;^=r-b#70 
OJ '.^mmtmm ^=74 hT^VU-hBHDG-A] . [y^hr^Vl- 
-hEG-Aj ^ Fy^ hr^J^ y l^-hMTG-AJ . fy^VTi^Vl—hl 
30AJ . r^-r bT;J^y W-bP-200AJ . [y-f hT^ D ^-hNP- 
4EAJ . ry^r hT:J^y l^-bNP-8EAJ . Fy^ h3i;;^7^/WMCJ , 



wo 2004/096923 PCT/JP2003/005508 

6 

r^^f hrc^T^yH 3 OMAJ . h^y^^'TJl-O 4 IMAJ ; ^^i^t^b^X 

M^±M rNK^:?^7'/V'M-2 OGJ ^ rNK^;^X>'V'M-4 OGJ s FNK^ai;:^ 

;iti,fe-^^P^y'^-<^5>^*{*x iif*b<f:i 150-10. 0 0 0<D^ffl> 
J; b< fil 8 0~2, 0 0 0<©ISffl-CfcSo :$^^*)5S1 5 07|c?i§•Ctt^ @ 

1 0. 000 ^m^^ t . mmfimmtmmm-r^^n. ^ vm^^ 

m»%<^l5ffls i«9^?*b<J*10~50 fil:%(Dt&fflT'fe 5o 5 fi»%*«-e 
i/y v'v?/l-Ti5' y W'— b7'^^/6W*b<x 't'T^^x^^l^^^s a-^5^/^^^l^^^^ 

^yt«^yi/i;?/vp<i?^y w-h. i/y i/i^/i-Ti5^ y 

»^^a»t-*|-U. 0*L<«5~5 0fi»%(^^ffl> J;«9 0*b<}ilO~3 
fi#:^*lJ:*i-U ^if^b<«l~l 5mfi:%<^^ffl^ J: b< J*2~l 0 



wo 2004/096923 



PCT/JP2003/005508 



7 



m,^m^. mmm^. mmm^. uvry^^^M^ 
^^^^^(DmfSjmmihT^m^mm. -o-^r^. b/v^i^-, cJev-v^-nc 



^^SB^fB^ti 3 0 4 0 $f * b < « 2 ^F^~ 3 0 B#|^-Cfe 5o 

1, 000-1 0 0. 000. x^mi^v<n3, ooo-so. ooo(D^ffl 

OOO^Mx.^^. ^^{c:?t«?bl3:< <^£«9> 7Ktt:9-t!c^*:<^*!iS*s^ U < < ''^ 



wo 2004/096923 PCT/JP2003/005508 

8 

^^^^^ :3^yy^5^. =-Vn%fi:E(DmP^t>^m-fh^^ :Lf\^h(D^X^hb<\^ 
5>ic^W0*bv\ rtLb<^'=f-C*t>»7Ktts »i^'t4?tcaf<^);^36^fes 

l^VzfjV-l^ 2s 3. 15:3. 15:4. 15:34. 16. 22. 6 0^ 
imifh^. 0*b<«C. I. t:°i/p«^h:^/V-l 5:3. 15: 4^^hmiSi 

pi^/hV-yKS. 7. 12. 48 (Ca). 48 (Mn) . 5 7 (Ca) . 5 
7:1. 11 2. 12 2. 123. 168. 18 4. 202. 209. C. I. 

K 57:1. 122. 202. 209. C. I. ^ h^M;*-!^^ M 9 J5>^ 

j^^i^h^oia-l. 2. 3. 1 2. 1 3. 14. 1 6. 1 7. 7 3. 74. 7 



wo 2004/096923 PCT/JP2003/005508 



5. 8 3. 9 3. 9 5. 9 7. 9 8. 1 0 9. 1 1 0. 1 1 4. 1 20. 1 2 8. 
1 29. 1 30. 1 3 8. 1 5 0. 1 5 1. 1 5 4. 1 5 5. 1 80. 1 8 5^ 
;6SWbtt. ^*l^<f*C. I. t°i5^p«V>^:i^n-1 4. 7 4. 8 3. 1 0 9. 
1 10. 1 20. 1 50. 1 5 1. 1 55. ISOti^hmi^^th^im^tcitZ 

iS<DHCF. MCF. RCF. LFF. SCF. ^^:^sy hmi<D^'r-^ . V 

^tffetb. ^^U<f*H^^h^±^HCF#26 50. #26 00. #23 50. 
#2 300. MCF# 10 00. #9 8 0. #9 7 0. #9 6 0.MCF88. 
LFFMA7. MA8. MAI 1. MA 7 7 . MAI 0 0. y^^^ - M ^^^^M± 
n<D-:f')l^Ty^^9^. 8 5. 7 5. 5 5. 4 5. 2 5^;«»-b^^^tL5 1« 

15-1. QOOn^U-^M. J:l9$f*U<«2 0~5 0 0m*fP^ ^t-^* 
U<«2 5~2 0 0millfIS-t?fcSo _hlB(Dm*fcW^ 0*U<t*O. 0 1 

~0. 3ium(Dt5|i|. j:^0^U<t*O. 0 15-0. 2 m mO|iiffl<^ W^l^^ 



wo 2004/096923 PCT/JP2003/005508 

10 

^tsmmoy^mmn)^!. ooomM^^mx.^t. ^mo^^mm^-r^o 

:2|c||PJ07Ktt5>m<*:{i. _h|B(^^t!c^^ttt-:&n;tT. ±IBTO(^ttlC-^^Sf^^ 

@#:^S;J|53~l Ofi*%J-:JSVN-C. ^®^;b(*3. 0X10-^-6. 0X10" 
^N/cm. ^^U<«3. 5X10-*~5. 5 X 1 Q-Wcmi: ^fcSo ^COfcJ??. 

^>'^i^^>y h^v:^^m-(>i!^ tLxmm-r^m^. mm^^^^i^f^^^t^j: 

;6S{i^$^^-CV^2> 0-2 7 9 8 7 3-i-<2^^) o > 



wo 2004/096923 



PCT/JP2003/00SS08 



11 

^M^mmHm-r^^^. mm^m-^^mM^^i sMm^m^tti^^mmm 

,v^z=.r yf-y^fiL ^coif^mm^m'^x^ /v-^d s p - ^ tvtiL if 

i^i^K^/K rY^>(^-. ^z.-^-^'T J -^-{-^-fs. 

^#jti-5 i: ^ tagfi 0 ~ 1 5 0 °c(D^w t b> ^t^cB#F«^^*^^t^^^^^v^^^ 

^ J;v\ :»-fcNFr^^5 o . i ~ i o 0#^/k g xhM±M^(OAxm&X^ 

tb-f. -mmmm^tix\^^^:)fm^mm-ttn-fx^\ tct^itu-^-nnJj 



wo 2004/096923 



PCT/JP2003/005S08 



12 

^50~10, 0OOm*lfPs 0*U<«1OO~3. 0 0 Ofia:lFR(^)i6ffl<^7K 

-^^wmwk-^m^\^. %fz.^m.(n>mm^W)^\^. '^•^.(onwWim.'^^M^^^' 



wo 2004/096923 PCT/JP2003/005S08 

13 

skr(Dmmm\^^^'x. mz^^^mit-r^^v ^^-'r/m^^m-r^mmt 

20. OlHS 

^ y /V^ 4 . 5 §15 

j/y y 4. 5$b 

PME-4 0 0 {B:^mm^(D;^ 2 6. 7$B 

5 1. 0%O^SIil^x 2 9. OKOHmg/gO^^ffi^^U m^i^^^^^^ 1 
3,00 0 (Dl^^^it^mA^^AyX\i^tCo 



wo 2004/096923 PCT/JP2003/005508 

14 

(D-^. 7K0. 5§i5^Jl]^fci::i5. gB^m^kU W-im^m^O. 0 3 5fim 
(^^^,],^^^(DU—f-h^iyy^7-:l^^<^^^^'^^ '■N4 PLUSJ 

n-y^/VTi^y W-h 3 3. 3$iS 

AME-4 0 0 i^:^mim±m<D^h^'y^'})=^^^>' 2 6. 7§|5 

2. 2-ryt*;^'<y:7'^'='-^^^>'^ ^- 

5 1. 5 % 2 7. 5 K O Hmg/ g (^^ffi 7 , 

0 0 0(D^6^^it^mB^^/^X^^fCo 

^^^,v^^^j^(ov^^^Yy':r^-^^(o%Lm.'^^V^ rN4 plusj -t? 

n->^^/V'Tj5' y 2 3. 3tP 

^^^^^ 20. 0$P 

;^^^y/i/^ 3. OgR 

^ y ^ y b 



« . PCT/JP2003/005508 
WO 2004/096923 

15 

PME-4 0 0 (B:^?6flil±ii<^^ H'^VTKy^^l^i^ 2 6. 6gB 
AMP - 1 0 G (iT^Wb^^<^-7 :x y ^ iXa^^/V 10. 0 IH5 

4 4. 7%(7?^#^:5>. 19. 7KOHmg/gOm#%^U 

3,0 00 <D%^=i-\\L-^m c ^-^A^-ev ^fCo 

<^fe. 7X0. 5$P^*0x.fct;i5. iB^m^bU ¥i^i&^^55^0. 04 0/zm 
(::,_,V^^:yj^Ol--if-K5/:?^7-^^<^5^S^*ti- TN 4 PLUSJ 

n-y^/l-T^yv-h 3 0. 0§P 

n-y^/vy;?^y 26. ogp 

^^^y/v^m ^- 

PME-1 000 (0:2^?ftflil«(7)7^ b^i^^^y^^^^^ 3 3. 3f|5 

jf\) y h) 

^^._^^^^0 C07|c?fifl|^m(7)y-^-:^^':/^^7^/H 2. Otis 

An. ^m^^Ab/i;i5ib. 8 0=C*T'#?mbfCo Cini^. ±IS(7)^^^2^F^ 
5 0. 5%0^^^5>> 2 6. 2KOHmg/g<^5mfifi^^U ^W^^**^2 

1.000 offi^^-^^-fk-^^D ;S:'^^-ev^fc„ 



wo 2004/096923 PCT/JP2003/005508 

16 

O*,. 7X0. 5U^mx.fct:L^. SS^tlc^IiU W*i^#:d5 0. 04 5Mm 

(=i--/i.^-^±i^ov-if-Ky7^7-*^<^^^^^^ti- rN4 PLUS J -e 

^^^^ 2 0. 0^ 

NK^^X/VSA (f^fit^b^^^^/S-T^^^J^y i^^-^ 25. 0§B 

PME-4 0 0 (0;$:?SM±ISc^^ 3 2. 0^ 

4 7. 3 %<D-^n%^7^. 45.6 KO Hmg/ g (^^ffi^lr^b. i 

6 . 0 0 0 <n>%j^i=i-\\L'^m E -Sr-^/OT' V n;^o 

(D-^. tKO. 5$PSr*P;tfci:i5. iB^fc^kU WjI^^^^^o. 0 25Mm 
(-3_^^^_;j:±^Ol/--if--K5/':7'7--^^c?53^^^^ti- TN 4 PLUSJ 

2 0. 0$P 

^^-j^y/w^ 5. 0$B 

yyl/^2-t Kn=3{^i/'cn'5^/V ^3. 3^ 

^y ^' ®^ 



wo 2004/096923 PCT/JP2003/005508 

17 

PP-500 {B^mm^(D:^V:fr2\fU>^V 2 1. 2SR 

4 7. 7 34. 5 KOHmg/ g O^tt^^b. 1 

0 , 0 0 0 (D^^'^it^m F Ay-CV >fc:o 

(3_^v^_:|t$Sl(;D^— if-K5/:^7-^^«^J^£^r$>^ti- rN4 PLUSJ -C' 
^^^J 7 ( g B^mibi^^^^^b^^ G (D^m) 

4 4. 3§!5 

AMP - 1 0 G (iff *t^k^ti:M<^7^ / df^i^ca^^/V 2 0. OgP 

PP-800 (0;*:JftM±iS[<^JKy:^^=f ^^'iJ^l^ 2 6. 7$B 

Atb. ^m^^AUJfe^5b. 7 s-c^-c^mb^^o rttl::. ±|B0^^4^ra 
(cfpytoTMTU ?KmT^. 7 5°cT^5B#raHj^?^^fco ^^^?^<^^^*^ 

4 8. 8 14. 6 K O Hmg/ g Sf^ ^ 1 

5 , 0 0 0 ©i^^i^'ffi'&tlG Sr-t A/T?V >yto 



wo 2004/096923 PCT/JP2003/005508 

18 

(D'tb. tKO. 5g|S=SrJ0^fciw5. iB^^m^bU ^^m-m^O. 0 9 8/zm 
(-,_,V>J'-^±3l^(DU-if-K5^:^7-^^(^3|aS^*ti- '"N4 PLUSJ 

n_yf-7VTiJ^y W-b 4 1. 3fP 

n-y^/Vpi^jr^y U-b 2 3. OfB 

^i^'i?'y>'V^ 3. 5$|5 

y7V^2-fc Kn^ev-rc^/V 15. OlflS 

5 2. 0%(^^i?5l5^> 2 5. SKOHmg/gC^m^Sr^U m¥i^5>^^*^^2 
4 , 0 0 0 0]l;:9•^^b'g'^^H^-^A/-ev^rc„ 

itlS5^^«?iJ2 

{mmt^ 1 0 KOHmg/ g y :n-7^/l.«at^^i-§]^5^^^li^tl I <^ 

xi--f^;vr^')v-V 2 2. 9^ 

i^-h 10. 

20. OIHS 

15. 0§P 

^iJ' y b 4. 5$P 

PME-400 (B2|c?ftfli*mo^ h'^ev^jjfy^^lx:/ 26. 7$|5 



PCT/JP2003/005508 

WO 2004/096923 

19 

^ \) 3— /v^y ^ ^ y V— h) 

5 1. 3o/o(D^S^^. 7 1. 8KOHmg/g(Dm«^Um¥^^^»*^l 
4.000 Ol^^^^^k-a-i^ I =S:-^A.-T?VNfCo 

-;V^-^±^<^V-i^*-K5'^7-^^cO^«^*tf rN4 PLUS J XM 

(T^FFASTGEN BLUE GNPSj)^4. 0§B. ^ ^/V^^^^^ ^ 
^12. 0$1S. i£#3««n(^i^/l-==^Ttf-X?rl0 0$P. ^A^^V^y^ 

(m#fsai«) -e2B#ra5.-mu 
0. O^P^iiSBb-CiS^b. ;p^^y-^^^«^^*^- 



rN4 PLUSJ . 3. 9X 

1 0-^N/cm(?D^®^^^ *5i:tJ^l. 4 9mPa . s <75)^^<S^WU-CV^fCo 



PCT/JP2003/005508 

WO 2004/096923 

20 

0. 1 5 5 M 3. 3X10-N/cm(D 

^®?5;tl^ *3j:tJ«l. 3 6mPa • s^S^^b-CV>feo 

^fc. r(D^:/^l-oV>-C. 7O'C<©tm^ff-C14 0^<^i^#t^^^^Tofci: 
r. 5. mL^f^^^^^m^ 0 . 15 8m m-C\ 3 . 2X1 0-*N/ 

ASTGEN BLUE GNPSj) 4. OgPlc:ft;tT. ^^.-^^ P KV^JlSl- 
(^/^ . ;^^^>^;vx-^ • -ir^;&/^X|±$^(^ rc I NQUAS I A MAGEN 
TA RT-3 5 5-DJ) 4. 0$|S^^^ UfcgA>51^(*s I^JS^?iJ 1 ^ l^ltt- 

M5^?i^5iS4. 6 0%<?57K^45^i^c^^^<^#^-'• 
^^^Y^.y^y^^^<Dim^^f\- '"N4 PLUSJ -e^lO^) . 3. 6X 
10-^N/cm(Dmmmtl. ^fSXX^l. 4 8mPa • s (75Jte^^^b-CV^fc:o 

^fc. :L(Dm^^y^^^^ ^ 7f:wmm^^2%\m^\^s 33500 gcd^ 

fci:r5. ^J|SH 0 0glSlcMUX2 5. 5^Vh<>tio 



PCT/JP2003/005508 

WO 2004/096923 



21 



^(D>f 0 . 15 2m v^(OWm-^^^=^^^ 3.2X1 0-N/cmO 

*3j;-0«l. 8 9mPa • s <^5teS«r^l-'^^'^-o 
^fc. ;l(Z»r^^5^^-ov^-C. 7O'C<ZPmi&«-C'l4 0^o^#l*3^^^Tofci: 
#JK£^^(0^i^^^#*^ 0 . 1 5 1 M m-C% 3 . 2X1 0-*N/ 

1 8 6mPa . s-efc9. ±|B(D^?:#^^XM5N'^^^(*®^ e^i*^ 

\mii^=i-\^^mBA, o§B^i£ffiufcii^i.^ji. ^m^y2i:iii#t^uT. m^rn^ 

fit 4. 9 6 o/oCDTKIi^^^^^^^^o 

_-^'_p.;^y^-^^,7)*fe^^^l+ rN4 PLUSJ t?afl^) . 4. 3X 
1 0-^N/cin(Z)^®55;^. *5j;t;^l. SSmPa . s (D^m^^^-^^'^^o 
^fc. -(D3^m#:^7Ki^J:?)^#^^^SS^2%l;ii^SU 3 3 5 0 0G<7)5i 

o^^;r6. mil?i^<^^^^^^J^^O- 1 3 0 /ini-c\ ^®?i;^^^4. 3 x 

10-^N/cm. Bmif^^l- 3 7mPa . s-C'fc«9. Ji|5Oi^#^^X05^^^ 
otic. ±|BO7K'l4^-fc#:6 0. 5^JC. ft^^Ji:b-Chy^^v.^^y='- 
y-/V4 6 5j) 2. OgPi3j:TJ^7K2 7. 5 tU^JOX-t. «S^U M^iSl^^^ 3% 



. PCT/JP2003/005508 
WO 2004/096923 

22 



-cD^Vi^t*. 0. 1 3 3 M m<^»^2pi^»^^, 3. 7 X 1 0-*N/cm(^ 
^ffi!i;^> *5j;t>*l. 3 ImPa • sOfiS^^^bTV^rCo 

r 5. 0 . 1 3 4 ill mT% ^rB55;tl365 3 . 6X1 Q-^N/ 

cm. 3 0mPa . sT'fc^. ±|5(D'(*#^^'C^5|Sl-<^^«®^ ^"^^ 

ASTGEN BLUE GNPSj) 4. OfI5JCf^;tT. :*-^Vy7 5^i5^ 
(^^^j. . rp r i n t e X 8 5J ) 4. O^P^^fflU 

i^^^^'fk'^t>c4. o$B^^fflufc^^;^f^> %w^\\hnmc\^x, m^mm^ 

^^^].*.yyy^:)f^<Dim^^^ '■N4 PLUS J -^mm . 4. IX 
1 O-^N/cmO^gaBg;^. :}3j;t;i. 8 9mPa • s <D^m^^\-'C^^^o 

^fc. -(D^mw^^7K\^x'o^mm^mm^2%\m^\^> 3350000^ 

o fc i ;i 5s 0 . 14 6m m-C% 4 . IX 

1 O-'N/cm. 3^^/65 1. 9 ImPa • s ,-r'fc'9> ±W.<D^^U^Xmn(Dm^ 

/^/1.4 6 5J) 2. OfRfc'<ttJ^7j<4. 4$P<SrJPx.T. IS5isf:9-J^^5%t? 
Z.M^'i^yt.. (DO, 1 4 9 M mWt^¥^i^^M> 3. 7 X 1 0-*N/cm(O 



, PCT/JP2003/005508 
WO 2004/096923 

23 

mm^ti. *3iTJ«l. 7 6mPa • s <DJte^?l^^bTV^fCo 

;i 5. ^'^(D^i^n.=Fm^ 0 . 15 0m m-t?. ^ffiBi:']:^^ 3 . 6X1 o-*N/ 
cm. 1 . 7 7 mP a . s T'fc ») . Ji|a<7)i^#^-eM3|SK^^«® ^ bT. 

'g'^'^Jl(?5iBib^m^bi«5>^^>(b-^*^A4. 0$|5t^'f^;t-C. -g-^^J 4 g 

^^^h^y^y-^^o^nM^mfr rN4 PLUSj -eli« . 3. 4X 

1 O-'N/mCDmm^tis ^^X:^l. 9 9mPa • s (T^^feS^^UTV^fCo 

-(;5^mft:=Sr7K(cJ:9^»l§5>?S^^2%l;iPSU 3 3 50 0G<^3i 

o^t::6. =^J^^<^^^^*i-7-#36S0. 15 6/zmT?. ^ffi5S;^^S3. 4X 
10-*N/cm. Jte^^U. 9 7mPa • s-efct). ±|B(D^^I^X'M5|6|'0^ 

7-/W4 6 5J) 2. 0|fl5*3«i:tJ^7X4 0. 4|FP^:«ra^T. iS-g-U ^^i^^ 3 % 

-<D^l^^i-i. 0. 1 5 6 M m<^«i^^¥:l^2gi[^=-#. 3. 0 X 1 Q-^N/cnK^ 
^®3S:^> *3j;t)?l. 7 3mPa • s (D^ifeS^^bTV^fCo 

r<7)-l':/i^J-oV>-C. 7 0'C(^ti:?aWT'l 4 0F^<D<5p:W^^fTofci 
- 6, ^J^^<D2Fi^i^^^;6S 0 . 15 8m mT\ mm^M^ 3 . 0X10 "''N// 
cm. itegdS 1. 78niPa-s-Cfct)> Ji|B<Di^#^^T'MJN-(^^J*® ^ ^"f ^ 



wo 2004/096923 



24 



PCT/JP2003/005508 



^i.^5>^>(k;^j^E4. ou^^mvtc^mi-i. mmmitrnmi^L-x. mm^m 

rN4 PLUS J . 3. 8X 

1 0-'liycm<Dmmmtl. *5it)^2. OOmPa • s (DJ^^^^bTV^fCo 

fc^^5s 0 0|f|5lc:MUT4 3. 5$|5-X?fco;feo 

y-;1.46 5j) 2. 0f|S*3j;T^7Kl8. 2gP^*Dx.-C. ?i^U 05N^*^3% 

-O^^^}*. 0. 1 4 5 /X niO^^^^i^^i-^^^ 3" 3 X 1 0-*N/cm(D 
^ffi5R:^> *3«t"0^1- 7 8mPa • s (Df,SSI^^U■rV^fCo 

*fc. ro^>'^l-oV>-C. 7O'C(75tmlfT?14 0Fa<^<^#t*!^^^Tofci: 

0 . 1 4 9 M m-t?^ ^BBS;^:*^ 3 . 3X10 -*N/ 
cm. ^mHi^ 1 . 8 0 mP a . s ^ . _h|B(^'(*^^-e05N-<^^f*^- ^i*^ 

ASTGEN BLUE GNPSJ ) 4. OfPl^'f^;tT. Z^^T^/^mm 
7yT:/b=li^(?5 TYe 1 1 ow HGAF LP901j)^4. 0|f|5^fflU 
^^yVzE.^/l<"{rhi^^l2. 0$|Sd>blO. 0$|St^i^e>U n 



PCT/JP2003/005508 

WO 2004/096923 



25 



2. ou^Mx.^^oK\.itmi^. mmmitw\m\z.i.x. mn^mi>^^- o 

_^*_K^/:^7-*^<^*fe^^*ti- rN4 PLUSj -esaS) s 3. ex 

1 0-N/cmO^®55^^ *5j:t)^l. 6 6mPa . s <D3|*^^'t b-CV>fCo 
^fc. r.(D5>m^*:^7K}:i J: 9 2 %\Z.WmV. 3 3 5 0 0 G(Dii 

ofc^w5. m^^i^^^^^^^^^^O- 1 4 6 izm-e. ^®?i:tl}6S3. 7X 
lO-N/cm. *^S:65i. 6 3 mP a • s "C^fc . J.fB<D^*:^^-t?M^<^^ 

7-/1.46 5J) 2. 0^*3a;tJ^7K2 9. O^^iP^t. ^^^U M^l^l^^^^ 30/0 

- (D^ 0 . 1 9 0 m<Dm^^¥i»^^. 3.3X1 O-^N/cnKD 

mmmtl. ^^XJ^l- SSmPa • s(Df,^SS:^U•CV^f^:„ 

r.(7)'i'^i5^i-ov>-c. 7o°c(7)mmifi?i4 0ra(^'t^#m^^To^^ 

r 6. 0 . 1 9 2 /i m-C% 3.2X1 Q-^N/ 

on^mm\^tc&.^i^. mmm2tmmK\^x. mn^m 

^^^^K^/y^-^^^^^feS^^tl- rN4 PLUSJ X^m^) . 3. 5X 
1 0-*N/cm<D^®5g;tl. 1. 8 9mPa • s(7))te«<Sr^UTVN;fco 



PCT/JP2003/005508 

WO 2004/096923 

26 

8 8mPa . s-efc«9. Jt^(D^^^Xmn<Om. 

y-7l<'46 5j) 2. 0§P:J3<tt^7X2 3. 2^^m^X. m^V. m^*^3% 

0. 1 9 5 M mt^mifc^^-^^^^^^^ 3. 2XlO-*N/cm(D 
^®3S;^^ *3i"0^1. 6 7mPa • s (D^^^^VX^^tCo 

#3|a-?-(^¥i^*i^S3^'^0. 1 9 BtimX\ m^mtlt^^^ 1X1 O-^N/ 
cm. *^S:6S1. 6 8mPa . s-efc9. ±|BO^¥:^^-t?®^<^^f*®^ ^"^^ 

i\:M^^it^mG4. on^mmi^fcumt. mmmitmm\^vx. mnmm 

i!}^4. 3 0%(7)7Ktt5>f:i*:tr#/c„ 

^(D7\^'^mmt. 0. 1 3 5Mni(7:)»^¥i^3^^@ (='-^l-^-^±^^^ 
_^j.'_|.*yy7-;^^(7)J^:9-^ti- rN4 PLUS J Xmm) . 3. 8X1 
0-*l^/cm(Dmmm^. 1. 7 6mPa • s (^Jte^^lr'T UtV^fCo 

-<;D^^m^^=^7Ki^J:»)^4?^^5>i^«^2%l;i|iSU 3 35 00G<D3i 



wo 2004/096923 



PCT/JP2003/005508 



27 

1 O^N/cm. B^H)^ 1 . 7 8 mP a • s T*fc 0 . ±IB©<*#^ilT?MJ|S|'<0^ 

:i(D-(>i^n. 0. 1 3 8 M m(Dm^^=-^*lJi&^^#^ 3. 3 X 1 0-*N/cm<^ 
^m^tls 1. 8 2mPa • s OJ^^trWUTV^fCo 

w 6> 0 . 1 4 1 At mX% ^®^;tJ:a5 3 . 3X1 0-*N/ 

cm. ^mHi^l. 8 0m Pa • s T^fe «9 . ±:|S(7)^l^#^^T-MiiS|-<D^f*je- . 

• TiJ' y/i^^^t^i (i^3 >'y:/7Ky-r— %t:M<^ ri?3 ^-iJ^ y /vj ) ^20. 0 
t;=^ h'i^i^:/>'i^-GNPSj ) ^20. o^p. 7j<^5 7. Oi^p. mf&^J (Plt-fb 

^X||^±M(7? Ti^— 7^/— yVl 0 4J ) ^1. 8$I5. [l:#3imn(7)v^/W=i:^Tlf 

a>'yv7Ky'^'-*fcM<^ ri;?3>'^ y/v-j ) 4 6. 5$p^jliPb-c?s-^u 

5.00 %c07Xtt:5>t!c#:^#fCo 
;i (^7K^4:^fc<2|^tt^ 0 . 1 7 9 m m<DW^^^^^^^ ( = — /^i^^ —^±m(o 

—if- K s/ IT'y-^^t^J^^^th TN 4 P L U S J -C^BI^) . 3 . 2X1 
0-*Nycm(D^m^t). 1. 9 7mP a • s<D3te^?lr^lx-rVN:/h„ 

*fc. ::(753^t5c^^7K{-j;«9^i?^^^g^i^2%(c:iiSb. 3 3 5 0 0G(7)3S 



wo 2004/096923 PCT/JP2003/005508 

28 

fcf^W:. 0 . 3 3 5 Ai raX\ M^^tlti^ 2 . 9 X 1 0-*N 

/cm. 5te^75S4. 2 6mPa • s ^ > Ji|B(Di^#^^-eM5N-<^^5&^® «5 > 

^(D-r^^jJ'Ji. 0. 1 6 9 M mOm5^^¥*&^^^^ 2. 8 X 1 0-*N/cm<7) 
1. 8 9mPa • s (D3te^^^bTV^fCo 

*fc. o-Y ^'iJ^ j-ov ^T. 7 0 "ccDtita^-c 3 0 m(o^^nm^n<i fct:i 

5, #3ia-i^O5p^J|&^#:05 0 . 6 4 8m m-e. 2 . 8X1 0-*N/ cm. 

3|f,^^;6S4. 75niPa • st-fct). ±|B(Di*#l^;i^-e05|S|'<^^*^® ^ ^ ^ 

itl5s«?tJ2 

_^j-'_|.*y^^-^^0!gi:g3>;flJtf- rN4 PLUSJ X^M) . 3. IX 

$ ^<7)7K^45>t!c#:^-^V^T. 7 0°C(Oti:?aWT' 14 0 WOi^^^^tr^f 

ofc^^s mi©-7-<D5Fi^|i^^/iiS0. 5 3 8nraX\ mmmM^^. 8X10"* 
N/cm. Jte^dSS. 7 8mP a • s-t?fc«9. ±|B<D^^#l^!^-C05|S|-<^^:ii5Bi?> 



wo 2004/096923 PCT/JP2003/005508 

29 

y«-/W46 5j) 2. 0$15*3j:t^7K2 6. SU^M^X. U ®5|6B>5&5 3 % 

^Ml^^i-i. 0. 45 5 nmCOmL^^mL'f-m. 2. 6 X 1 0-*N/cm(D 
*®5S;^> 3. 6 8mPa • s CD3te^^^b■rv^fc:o 

;i 5^ #*fe^<^¥*ll5|&^#365 0 . 5 2 3 n mX\ m^^tii)^ 2. 5X1 0-*N/ 
cm. 3feg;6S4. OSmPa • s-efeO. ±|B(Di!fe#^ifet?MJ|8K^^:d5®- t) ^ 

umm-r^ bfci^^f*> mmm 1 1 mm\^ b-r. mmmmi)^ 5.19 %(^) 

_^f_|,*5,y^_^^(753ia^5>:^UH- rN4 PLUSJ XM^) . 3. 2X ' 
1 0-*N/cm(O^®?5;^> ^XU2. 8 7mP a • s cD3te^?Sr^b"CV^/Co 
^yt. ^(D^t!c^^7Kt-J:l9^^^:^^^^2%JCiaSU 33 50000^ 

^ ie:, ;i 07K't4^f!cfr l-ov ^T. 7 0 'Cc^tmWt? 14 0 f^(DU:^^^^ 
ofc^^s »3^-?(^3pj^5^^^;iSO. 4 5 3iimX\ m^mtlf)^2. 7X10"* 
N/cm. *&^dS4. 3 4mPa • sT-fct), _b|B(^<^#^^T*0^(^^:dS^J?> 

/-/V/4 6 5J) 2. 0$P*5«fctJ^7K3 0. 2|f|J^iPx.T> ^i-^U IgJiSfr^-^^ 3 % 



PCT/JP2003/005508 

WO 2004/096923 ri-i/jrx 

30 

-(D^iy^it. 0. 2 8 0 M m(D^*fe^ WJia^^. 2. 8XlO-*N/cinO 
mm^tl. *3j:t/2. SSmPa • s (D*,^S^S:^U■CV^:feo 

>^ ;z,^ ^5^^^(7)3p^^J|a^#;^»S 0 . 3 6 8m m-C. 2 . 6X10 -'N/ 

cm. 5teg;6S3. SSmPa • sT'fc'!). Ji|BOiS^#^^t?®5|Bl.(D^;5Sjgr "9 . 

}^)t\.tc}£im.m(ommm\.^<D^w^^'^^<^^^^^'^^'^^ ^^^^^^^^^^ 



wo 2004/096923 PCT/JP2003/005508 

31 

m ^ <D m m 

6. 7}fy:i^— 7^/^«5t^^-t-S^tJim*. 1, 000-100, 0 0 0 <D^^i^ 

7 . m^^J*. 0 . 0 1-0. 3 m m<^¥^3&^^#^^i~^l**^ 1 J-IB^<^ 

8 . 3-1 0fia%o@#:^iS^^:*5V^T. 3 . 0 x 1 O"*- 6 . 

0) X 1 0-*N/cm-T?fc6it*35l i;ifBm(^7Xi4^m#:o 



r 



INTERNATIONAL SEARCH REPORT 



Intonational application No. 

PCT/JP03/05508 



n — CLASSIFICATION OF SUBJECT MATTER r>r^^ -r-x -i /nn 

' l^^It.Cl' C09C3/10, C08J3/03, C08F290/06, B01J13/00 

I Accoiding to Interna tional Patent Classification (IPC) or to both national dassification and IPC 

1b. fields searched 



B F1ELU5 Jsej\is-.\^niiu , — : , v 



: — 3 Zn^„ >h- extent that sudi documents are included in the fields searched 

Documentation searched other ftan nummum aocume„ ^ej t^ =^^^^^0 Shinan Koho 1994-2003 
Jitsuyo Shinan Koho "Sl^ll SS^o ShiiiL Toroku Kbho 1996-2003 
Rokai Jitsvvo Shinan Koho 1971 un-auy^ 

h Electronicdatabaseconsultedduringthe international sea ^ 



Ir. DOCUMENTS CONSIDERED TO BE RELEVAKT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



US 6117921 A (E.I. du pont de Nemours and CJO.), 
12 July, 2000 (12.07.00), 
Claiitis; column 8, lines 40 to 65 
& EP 826751 A2 & JP 10-87768 A 



jp 10-30010 A (Toyo Ink Manufacturing Co., 
03 February, 1998 (03.02.98), 
Claims; Par. Nos. [0015], [0025] to [0029] 
(Family: none) 



Ltd.) , 



JP 2000-204309 A 
Kaisha) , 

25 July, 2000 (25.07.00), 
Claims; Par. Nos. [0001], 
(Family: none) 



(Kyoeisha Kagaku Kabushiki 



[0023] 



Relevant to claim No. 



1-9 



1-9 



1-9 



n FurtherdocumentsarelistedinthecontinuationofBoxC. O See patent family annex. 



Special categories of cited documents: 
document defining the general state of tfie art which is not 
considered to be of particular relevance 
«r eariier document but published on or after the international fflmg 

«L" do^ent which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) u w «r nther 

-Cr d^^ment referring to an oral disclosure, use. exhibition or other 



dl^^ent published prior to the international filing date but later 

than t he priority date claimed 

Date of the actual completion of the international search 
04 June, 2003 (04-06.03) 



later document published after the international mmg d^ w 
oriority date and not in conflict with the application but cited to 
Understand the principle or theory underlying the ^nvfrti^ . . 
«>r document of particular relevance; the claimed invention cannot be 
Sered novel or cannot be considered to involve an inventive 
step when the document is taken alone . 
«Y» document of particular relevance; the claimed invenUon cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents such 
combinaUon being obvious to a person skilled in the art 
document member of the same patent ftoily 



Date of mailing of the international search report 
17 June, 2003 (17.06.03) 



I Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 



Authorized officer 
Telephone No. 



Form PCrr/ISA/210 (second sheet) (July 1998) 



|a^mg#^ PCTXJ PO 3/0 5 5 0 8 



A. fse^ojgi-s^ifo^ {m^<m^m (i po ) 

Int.Cl' C09C3/10. C08J3/03, C08F290/06, B01J13/00 



ppSlW^^^17hlf^(HP#S^Ti PC) ) 

Int.cr C09C3/10. C08J3/03. C08F290/06. B01J13/00 



&^mmmmm<^m 1922-1996^ 
u:m^^mmmmm<^n 1971-2003^ 
Q^m^mmm^<^m 1994-2003^ 
&:^mmmmM^m<d:n 1996-2003^ 



X 
X 
X 



us 6117921 A (E. I. du pont de Nemo\irs and Company) 2000. 07. 12 
Claims columns Iine40-line65 & EP 826751 A2 & JP 10-87768 A 

jp 10-30010 A (ym^i^^wm.'^^^) 1998.02.03 omm^ 

[00151 . [00251 - [00291 (^r^y-'^fcU 



JP 2000-204309 A (*^^±^b^^#tt) 2000.07.25 mW^jtO 
jgffl, 100011,100231 (7T^y-^.&U 



1-9 
1-9 
1-9 



filth <D 

xm. m^^H-t) 



r&j 13— /^f'vh^rs y— 



04. 06. 03 



0 



B3(c|S#fFrir (I SA/^J P) 
^^§^1 0 0-8915 



L !\ 



4 V 



8 7 2 0 



03-3581-1101 ^Wi 3 4 8 3 



i^SCPCT/I SA/2 1 0 (M2-4—:?) {1 9 9 8#7^) 



